A preliminary account of this paper was reported already (YAMADA, 196524) ).
METHODS
Twenty-four female rats of Sprague-Dawley stock weighing 150 to 215g were anesthetized by intraperitoneal injection of sodium amobarbital (70mg/kg).
The trachea was cannulated. The base of the skull was exposed after severing and removing the intervening digastric and stylohyoid muscles. The hypoglossal nerve was removed and the tip of the greater horn of the hyoid bone was cut off. The external carotid artery was ligated and cut after it ramified the lingual artery.
The glossopharyngeal nerve was exposed from the posterior lacerated foramen to the portion where the nerve turned rectangularly towards the surface. The small branch of the glossopharyngeal nerve joining a pharyngeal branch from the vagus was cut, because volleys of spikes The glossopharyngeal nerve was mounted on a pair of Ag electrodes and suspended in mineral oil. As the interstitial fluid and the saliva flowed out both from the wall surrounding the cavity and from the salivary glands and accumulated beneath the recording electrodes, it was necessary to suck out these fluids with an injection syringe several times during an experiment. ponses to taste stimuli in the glossopharyngeal nerve had a latency of a few sec after the onset of stimuli and the magnitude of response increased grad ually, decreasing very slowly after it had reached the maximum (FIG. 2) .
The magnitude of response to NaCl increased linearly with the logarithm that the magnitude of response to 0.02 M quinine is greater than that for 0.5 M NaCl. This is in contrast with the response in the chorda tympani of the rat, in which the ratio of the response magnitude for 0.02 M quinine to that for 0.1 M NaCl is 0.205) or 0.4827). There is also a difference in the sensitivity to HCl and sucrose between the glossopharyngeal nerve and the chorda tympani;
the former is less sensitive to both chemicals than the latter (see According to the present study, the magnitude of response of the glossopharyngeal nerve to 0.02 M quinine is greater than that to 0.5 M NaCl. In the chorda tympani, however, it has been known that the magnitude of response to 0.02 M quinine is smaller than that to 0.1 M NaCl5,27). On the other hand it is known that the average total number of fungiform papillae, i.e. the total number of the taste buds innervated by the chorda tympani in the rat, is 178.810), and that the total number of the taste buds located in the circumvallate papilla of the rat is 360-40012). In view of these anatomical facts the present result, that the relative magnitude of response to quinine in the glossopharyngeal nerve is greater than that in the chorda tympani, indicates i) that the responsiveness to bitter substances is greater in the posterior third of the tongue than in the anterior two-thirds, and ii) that the absolute number of the quinine-sensitive fibers in the glossopharyngeal nerve of the rat exceeds that in the chorda tympani, provided that the sensitivities of the individual taste cells in the circumvallate papilla are essentially similar to those in the fungiform papillae and that the number of the nerve fibers innervating each taste buds in the circumvallate papilla is equal to that in the fungiform papillae. In addition to the difference mentioned above, the response of the glossopharyngeal nerve was found to be different from that of the chorda tympani in the following points; i) the glossopharyngeal nerve response to taste stimuli shows a comparatively long latency, a gradual increase in the response magnitude, and a very slow decline after the maximum response has been attained, ii) in the glossopharyngeal nerve the apparent thresholds for NaCl and KCl are higher than those in the chorda tympani, iii) the magnitude of response to NaCl increases linearly with the logarithm of NaCl concentration up to 4 M, iv) the magnitude of response to KCl is greater than that to NaCl in the glossopharyngeal nerve although the reverse is true in the chorda tympani, and v) the response magnitude for HCl and sucrose is small in the glossopharyngeal nerve compared with that in the chorda tympani. However, it may be considered that such characteristic properties of the glossopharyngeal nerve response as listed above from i) to iii) arise from the characteristic structure of the circumvallate papilla and not from genuine differences in 
